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SVENSKA SKIFFEROLJEAKTIEBOLAGET, OREBRO 
A process in the gasification of oil-bearing shale rock in situ while 
supplying heat through channels bored in the shale rock. 

Inventor: F. Ljungstrom 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous' 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m of oil, , 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 1_2, on which is overlaid 
a stratum of limestone L4 and possibly a layer of soil 16_. A number of 
exhaust channels 18_ are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 1_0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets _20 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 22 , 2_3. A larger manifold 2_5 for a number 
of manifolds 2_£ unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 2_6 which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0- A PiP e 3_2 from the tower 
washer 2_7 also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3j> into which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 42, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements LO has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4jK The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line £4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20^ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44^ as seen in the direction 
of the path of the heat according to the arrows 48_, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 4j4. 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold 58_ from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3£ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows _48_ the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20_. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4JD 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5_6, 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages l£'li. anc * ^ ot ^ 
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sections 42-4_4 and 44-4_6 within the shale rock. According to the inventio 
such gases which through cooling/ condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakag 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases tha't do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3-4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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BESKRIVNING tf^^L eEVlUAT DEN 9 SEPTEMBER 1948 
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SVKNSKA SKIKKKKOUKA KTI I 1 In L A(J ] 7J\' OKKHKo. C*J 

Siitt vid for^asuiny: av oljelorainh* sUiUVrhcr^ in situ uiuler t illforande 
iiv viirine y;ciioin i slwiilt i hiM ^rt uppta^iia kuiwilor. 

I'l'l't imiiirc: I '. I .jiin^.xt n'tin. 



i:ppl imiiu^cn hanfor sit; till l-.1L salt all 
framslalla skifferolja, bascral pa uppvurmnmg 
av skiffci bergcl uian forcgaciule utbrylninL; 
av skiffcr, varvid Ac -cnom u ppvai urn in -vn 
framkalladc ol j eforande gaserua avlagsuns ur ! 
hcrget l;ciiuiii i delsamma anhragla kaualcr. ! 
l*r guscrna 1'ransk iljas darpa sadana dclar av j 
dcsamma, vilka ut^oia sk ill crolj an, imdtM- av- 
kvlninp; gcuoiu kondcnsat ion. 

Yid uppvarmniugcu av ell .skiffcrberi; skcr 
vid av^asiiin-oii av dart befinlliga -asliildan- 
dc suhslanser en \n >i 1 1 ra nspuil av en viss ma- 
terialman^!, sum alllsa i j;asfurm nv^ir ur 
her get pa liknandc salt sum I. ex. \ id av:;as- 
1 1 i n i; av slcnkot ellcr ved, ocb i samlli.ua dessa 

tkvarsLar en nirr ellcr mimlrc j m >i < "i s (sh >njp 
av del urspruu:;liga ma I eria kl . Del kvar- 
ande malcrialcl, daresl del hcslar av kuks 
*j 1 1 e i" trukoi, har ^iinm sin puiosa slruklur ! 
u tomorden 1 1 i^t sslura for i;;i.scn alkonili^a ylor. 
Del har nu visat sii;, all iiven sk if ferkoksen, ■ 
d. v. s. i delta fall tic I avgasadc skifferher- ; 
get, liar en ponis slruklur med myeke.1 slora I 
y tor, $tkom liga for gaser. Samlidigt har skil- j 
ferkoksen i molsals till den vanlii;a kokscti 
eller Irakolel en mycket slur askhall, d. v. s. | 
rest av ic.kc hranubara bcstandsdelar oc.h spe- . 
eiclll for svenska forhallandcu uppgar till <> u i- | 
I; ring 7(1 % av den ursprungliga skiffci vik- j 
len. Skifferkokscn innehaller hi. a. t. ex. oh- j 
ka jnrnforeningar och en hel del andra he- j 
standsdclar, stun i konlakl med filika :;aser 
aru iiguade alt i e^enskap av kalalysahn - pa- ; 
verka real;tioner i gaserna. j 
\'iil direkt avgasning av sk ilTertiergel npp- j 
sli^r under fnrlgucmlc f ramslaltnini; av skit- ! 
ferolja myckel slura \tdymer av uppvarml orh j 
avgasat skifferherg l»eslaeiule; hu vudsak li^en ! 
av skiJterkoks, sum lig^er kvar mulihut i si- i 
mi uflka lugcr, men soiu genom a\ ^asniii^en 
hlivit omhiklat till eu enda poros nussu If am- ! 
shippli^ I'm* gascr i alia riktningar. Diiresl sl\- \ 
lunda for vurje. m' olja atgir omkriug 15 m J ! 
ber^massa. hildas I. ex. under ctt ai s ti(i i 
vid framsliillning av 2000U m J skifferolja elt 
purtist skifferberg utn ;j()0UU0 m'. Under sjal\a I 



ft H't^a.su i ii i^sprnecd u ren av skif fendjan unord- 
nas mom skifferbergel en langsamt framfit- 
skridamle varmefrtnit, <iiir snviil organ for 
upp\ iirmuingi'n (clekt risk a varmeelement ) 
sum a\ loppskanaler for gasernas avledning 
sueerssivl sallas i verksamhet. 

I ^ppl inuin^en avser atl anviinda den pa 
sail uthiidade slura porosa s|< it I erk ( »k smassaii 
sasom en k;dalysalor for inledandei av vissa 
("iii.skade kemiska reaktioiier ino!ii densainma, 
alll mt'd ;i\sikt all framslalla oiika stihstaii- 
si-r (indn medverkan av kalalysatorn ifrAga. 
Ilar\id ittn\lljas de. niimmla ^aska na lerna. se- 
dan de ^Iiilal alt 1 jiiust L;ora sum a\lopp lor 
sk il'i iTt d j eraser na. iiven fi"»r tillforscl av gaser 
till >kil I erhiM -el. Samlidi^l kuuna andra dv- 
lika k:uiali-r auv;indas for a\lopp av synles- 
piudnKIn liamstallda inom s k if ferberi;el un- 
der i ikmI verkan av den av .sk if ferkoksen hil- 
nadr k :d a ly snlorn . I'-n <le! kaitaler hihlar s;i- 
ledt-s tillupp till skil a fi*rk(d;seii oeh andra ka- 
uak-r avlopp fran <leiisanuua, varvid gaser, 
sum uiuler liyek nodforas i her^et p& ctt stal- 
le, kunna avforas ur detsamma pi) ett annat 
sliille. ( ia.se r k»iuni;i harumler i kontakt med 
katal ysaiorns ytor oeh paverkas av desam- 
m a pa sadant salt, smu bclin^as av foiliaiulen 
varaudo kemiska och fysikaliska lorhfillan- 
(h*n. 

I ?ppf iuuin^eii skall nedan naiuiair heskri- 
vas itinlrr li.in visniii^ till a hilu^ad^r ritning 
stun cxi* iii pel visade ul fiii'iiif;sfoi hi for salt els 
^enomldraude, varvid iiven yllerligare uppfin- 
uiu^i'ii kauneleek uaude c^enskapn sk*ila nil- 
Kivas. 

1ml;. I \isar mrr cllcr mindr** sclieinat iskt 
ell sk if In hi'ig, iiiriittal fur f i a m st a 1 1 n i n g av 
skifferolja, sett i verlikal sek I ion. 

T'ig. '2 visar elt diagram an^i\ande triupc- 
ralm ftudeluin^eu liiniit skiffei herget. 

A i-itniiigeii iietecknar 10 elt antaJ viirine- 
element, som ;iro anhiagta \m\ jamna mellaii- 
i ii m i skil ftM lnrrget 12, pa vi'ket iir overlap* 
ral ett lager av kalksten 14 sand, eventucllt 
ett jordlager 16. Kt* anta! av^<» kanaler IK slu 
i forl)indel.se med genom knlk och skitfef n'cri- 
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■ >orrade -asa vlupp 9(1. Vf, rmeclemen ten 10 ocb 

av^askanalerna 18 aro samtidioi ilIIIin j ll:u | c i 
rador efter varandra i vinke! mod rifrufi-5- 
plancl. (.asavluppen 20 lillhurnndo cm dvlik 
nid ;iro over torbindclleror 21 <u:h :ivs(-ina- 
nmfcs- rcsj). reform -syenf iior 22, 23 anslut- 
till en samlinKskaual 24. Ki) stone sam- 
.mtfskanal 2S lor ett llerlal samlin<;skanaler 
24 forenar dessa i sin lur mod t .„ kundonsor 
20 oeb ctt tvallorn 27, v;m i sk if femlje-aserna 
>a kant salt nodkylas oeb i mojli M ns'te man 
Defrias Iran kondcuscrhara oljebesl imdsde- 
ar. Knndensorn 20. vilken aven k;in ultras 

v resp omfuita apparalur for annan kemisk 
>obandlm k ' ;iv skil tcrui je^aser t. ex. avskilj- 
iIM * i,v sv:,vcI Hl0 '' andra biproduklor i dessa 
:r xcnmii en ledums 28 ansluten till eti upp- 
amlw^sboballare 30 for olj;,„. I denna be- 
iallarc niynnar aven en ledning 32 fran (vatl- 
ornel 27. FrAn rn srenlcdnin K 34 km. mm on 
. .d :iv dc icke kondenserado: ^ascma avforas 
cnom en iedning 30, i vilken iir insatt en ven- 
u 38, lor nit anvandas soin bransle eller for 
adra andmnai. En annan del av gaserna ge- 
omstronima en konipressoranordnin<,' 40?" 

I en sektion av skifferherget be^ransad vin- 
•Iralt mot ritiiins/sfWnii^t ;iv plan cjenoin lin- 

■na 42, 44 antai^'s pyrolysen, d. v. s. en un- i 

r vannetillfnrscl forsii^aendo nybildnin" av ! 
.-: iffcrKiiscr vara avslutad. \'armctillft'»rseln i 
:l elonwmten 10 bar bar alltsa avbrulils I j 
allet ulvinnes for n-unblicket en .sektion av ! 

ifferbortfet, he^riinsad av linjerna 44 - -4b. j 
.innovi^cn forutsattes alltsa vandra i rikt- i 
m^'en av pilnrna 48, IJnjen aO i fig. 2 repre- \ 
•nlerar lenipcraturfordclningtMi i' dc bada i 
klmnern*. Vid linjen 44 kan tempcraluren S 
-va uppnatl etl varde, tncllan 350 — 40(1° C 
rr-lraclesvis omkrinf< 380° C. Temperalurcn | 
der f»enom procossun enlist uppfimiin^en i : 
:Uun# mot linjen 42. j 

Nfedan knnalerna 20 i seklionen 44 10 I 
disttfora soin avlopp fur do i dmna soklion ! 
vtinna sk if fer^iisernii, har minst en rad dy- j 
■:i kannlcr. som fir bcla^on vid scklionens ■ 
44 bakkani, sell i vjinneviiRcns riktnin^ 1 
■v A t pdarna 4H. orb soni j rilnin-m -ivitn ; 
urkmn^Mi 52. nnslulils till kompressorMS \ 

try ksidji via en sam liiiLjskanal 54 f ( <-,s. I 
<»«-rna f»2 brin-as s,al„ n d'a do fran Icdnhii;- | 
34 tuuuinnndc -asoraa att alorstiomma till ! 

redan av^asadc sk i lforber-et inoni omra- ! 

J'irllaii linjerna 12 ocl V 44. l-.n del av dessa ! 
rslroinniande -asor kimii;, avledas -mum 
aslojip nch ct , samlini^skanal a8 Iran 
Kanalen -lid inimi dclla (.mtado. lor alt ol- 

lainpiij^ bebandlin- -enum k(mdonsaliun 
tvattnm^ eller andra processor nvlli— u- 

resp. Aterlodas till Irdnin-on 3 1. K vi- n I tT.^i 1 1 
•na kanalorna C.ll vara ImpkupplaiU- mod 
'Iin-slo.lninoon 24. Itesten av -:»s< rn:, kmi- 
under furlsalt s| mniniiiM in,,.,, s | x iiTrrber- 
' ; p»»ros:i l:it;rin^ar i pilarnas l,S rikhtin- 
' kunlakl mod skUlerber- inum sole" 
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tionen 44- IH. d:ir w 
ker^'et j>ugar ( ,rli dar ill 
der pyrolys axiodas -riM 
flen<im asladknininamlri 
tryokstc^ring bus -isrni; 
40 kunna dessa salodcs In m 
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nmin-rn ;iv 
s a il l i r -Ms,., 
" sl< 1 1 .i lei n n ';o 
:iV I illi-Mrk li:;| b..i 
i'Mer k( nn pi {*ssi m i 
■ fcl , . , , iuuas alt ^truiiini. 

i efct krelslopp mod t v-'i tnt^rcn in -ar d.-b 

f 1 !! krols anslulen iill pa^:,-rrii : , f.U. ?t I 
srkhoncil 12 I I i skiMVrbrr:;..! ,.rli drls 
ki'Cls mnol'allandr p;. ^..-r r,,,,' | ,s ;>.\ (ir |, fr(( . 
jfc soktionerna 12 I I ,„■), | | U \ in,,,,, sk,?. 
fcrber^et. Sadana ■•■^rr vilk :t , rl)(Mll llr()U (. 
ning, koixlonsali.m ivallniun | )r rri.,s )'r ■„, 

oljan brin^as salr.lrs mUtf upi'ifin uin^u -dl 
Menomslromma sK i 1 1 ,., j M . w . jr ((( . M 

,i | Umu hi< ''- ; '-' IMi*..v Iranspurl' a\ 

la^n.ngen M enum dm spolvrrkan, som dvlik , 
^«sor kounna all p, ,s| rl:t . V ,d sid;,,, :,v rl.ain', 
Mp<dvorkan avsrs r„iHI.-itid cuii^l uppl,,,,.,,,- 
™ jivcii en annm, vrrk;,,,. \'j rl nljH.'a.M- 
stalln.no n ,od nv^is.m.n l( j lr k| i sk i flerbor-rl 
nppkouMner alllid pa .^und av df| ovrrlr v rk 
so.n rader i bcr-ot vid av-.^nin-en on dcUm- 
I luster jfcnnm i^slaok a^ una,, lie.-et upp ,„n| 
'narkytau. Sprirjx^ linuas h:,r ucb var rum, 
berget orb (^rTTv^a^raib^ l<alkt,or«re( :j r j s{ „ 
sjalvt icko fullkumli-i |.; n (llin( | rr ih ? { 

av do fram^tallda ni jo-asorn:, kumn, or darlV.r 

att sa smamu^nm l/ioka nl , kirk i 

sprtokur i nun-ken ..xa..pa s lu |'| o rbo r-ol T*r,- 
igt upplinnin-eu fvllos r<.,/au a v-asa (\|< i f for- 
»»erg med lillbjal,, ;IV r „ ko,„p ri ^s.,r mod -a- 
ser dar oljan redan ulvunnils. |) r( | -it- U -/T* f - 
Nom darvid aill I orl , , :, ode nppstar knnnnor 

Si Sli ^>H { - --'if ,aser. sun, 

K'ke mnolullla n^.... Ibui^anMu vinnos 

| M1 "^ tipplinnin-on don fnrdolon. all uljefur- 
l^ter M enom lacka^o i ...arkvtau n.inskas 

\ ul oljeulvinnin- ,„• .kill.-r k :ttl do! m- 
a-as. alt boroo.ulo pa d,- lent petal uror ,,ol, 
«\vH<. varunder pyn.Ks,,, |.. r |. !ir . : iw . nsimi 
br* i o(a i d o p ;l drn lm,|,^ t( -l. (m -d vilken up,,- 

varmnm.^n av skhl.an -on V.ros. pvn.lv. 

st'H ^Mumluros umlrr ;,v ,| r , Vs|k :|lis j. , 
kennsk;, botu^rlsrrna <c-Jri.u\r (V.rba II;, ,„!,,, 
N;« -dl oi.ka M.bM.-.nsrr ulb.l.h.s j rl , U X:m t,| ;i - 
<M bnhmxrr.rbMll;,,.,!,. ttl| ,,,„,,,, S;ill(mj;) 
, I!" N ; ,,U :".l;^as ,|| •«„ :|V (|( . n u |. 

<iado pvrulvs^sm nl, :|X , ;)tl , v|ss 

, ' ; 'y d ;' ,Kl1 ;| ^ ,„d, ;)(I dra narsb.k- 

l*"'v.-,lt-ii lur all sinli,,,,, ,| r nljHuldm.dr 
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. .* s > i;a m' m . 1 i .i u \ 1 1 
1 1 \ n n 1 1 ) I n. I 1 1 a r \ a I 
, | it 1 1 • in. i 111:1 s vi xi 'in k « 
|»\ i i .1 \ \ l;ui l;s;i i nl | ■ : i . * 
i,, \,.l\mer. k.iiinnt'i i-nli^l ti | >j »l 1 1 1 ii i ii^cn i ■ 
v| v ,.|lel a\ \al-as urli lallaie k».l\alen i 
;i |ei inl t » i < t :t .ill pa\erka |i\h.I\m n i deu 

riklnin:; en halans slra\.n alei slallas 

uh'^tK'ii urspruiiiji^eu ut\iinn:i p\ n ily s-a se n s 
s;tni mansal t iiin-. Delhi I ■ u 1 ia 1 1 ;i n< le Inrde nat- 
masJ ! v Ll 1 1 1 1 :i liklias \ id m 1 1 m I rr ii 1 1 men en- 
list 1 1 1 1 1 1 Li 1 1 1 1 i m t * 1 1 ersalles .le nivrkei Im^a 
Iryek, under vilka sadan hsdreriiii; Inukar :;e- 
nomlorus, i delta im:il rn » ■! antli :; kniilakl- 

yla i kalal Vsalnru, m>ui iih i j li^i;t »r all iinmi 
hmlii; lid u [ » ] > i i d fit nariuaude till ell lialan- 
seral I or h a 1 1 a nde mellan de ulika reak t ioner- 
Ma vi<l pvrolysen. Darvid binder mera kol vid 
del ^enom alennlnriu^en till I ( »t(ia valet, var- 
i^euum i kokseu k \ arbti\ aude kol miuskas 
till lYnnuui tor en kvanlitaliv nkiiint; av de 
uljebildande ^aserna. 

Mullet uppl'inniu^en passe rar de leaser, ur 
vilka oljan olviinmls lorst ^emmi en poins 
ber^massa, diir nl jea vdri vuinj; redan ii r 1*1(11- 
btu dad. Ilarunder I'dr valines sa^da leaser. sr- 
dan de under passage)) i;enmu koudensor neb 
I val lorn uedkvll.s till en la-' lemperai u r. s<»m 
i praklikrn halter si i; timkriiii; U' J idler la^re.. 
Del- redan av-asade sk ilTerher^el mb den 
spi^Uarmo sum i delta valuta her;; k\arlam- 
natSi el'ter pyrulysen, utnylljas .saluuda del\is 
r.»r I nr\a ruining av den \ id pyroly.sen med- 
verkande eii k ula I imiSLjasen. Kmedan en si- 
dan ^as* v;ii meinnehall iir relalivt lai;l, Kan 
euli-l u |)pi iimin-en den kvanlilel i;n.N. si. m 
eirkuleras iieroeiule p;i oin.sliind i^het ei n;i \al- 
jas sa, all dess vulyni Ujtjt^ar till en a Hera 
-an^r cUmi vid ;>\ rolyscii nyldldade f;a.sens vu- 
i\ ni. H.iriL;enuni underlatlas (Jet reak I itnisl ( "u - 
lu|i|i. sum Inir ovan antylls \k\ sa salt, all ell 
baljmsToi hallande iiinin de olika t eakt ioiu r- 
n;i iel;e ltchovtir narmetsevis up|>nas [>a L;rund 
av del slora ovcrskolt av 1 ;i I tare kolvalen oeh 
vale, sum vid pyrolysen finnas t i \ li;;in i^a. 
( lentiiu denna riklij;are -ascirk tdal ion inli ;i- 
der aven del iTirhallamlcl, nil saiiana kulvii- 
leit, Mini I i l; ^ ; i |iA -ansomradel tor iT.r-as- 
nin-en, liillare ktmna avlttias nr skilleriur- 
i;el Mini lillhjidp av deii tikli^aue i;as< irk ti la- 
lioiien. De tyn^sta k<dvatena, soin utan cirku- 
lerande i;as Uvarliiiva oeli lorkoksas i lier-el. 
lui de . dai I t'»r inetl lilllijalp av ^aseirk n lat x >n 
hell i Iter delvis In int;as all nu*di<»lja den all- 
1 1 1 : 1 1 i 1 1 ; i i;assl romnin^en. I-nli-t u ppl innin-en 
>Uapas saledes ^iimii intOraiide av en eirku- 
lerande ^as ilium redan uppvarml skiller- 
t 



Inl; h\.i 1 1 1» > | 1 1 l;I ie 1 e i .ill riti.ill i en iik.nr pi'u- 
<liik!i--n .i\ de l;vii..ui |.\i«>l\xrii i t t e I I t' ;t k I a d e 
I l\ I.i mil- !■ • <l \ .i I en.i MiiHil;i'Ii k.m del Link as. 
.1! .I'M si..r.i 1 1 e i k i . • 1 1 1 1 .i\ \.u in sk 1 1 1 e rk » >k >, 
:; ,j tl ,iii vilkiii r t r k 1 1 1 . 1 1 i« - 1 1 s i s< 1 1 si i'i'i 1 1 1 1 1 1 a r pa 
mm \:i, hll |ivr<t|\ Muni ;mIi*I i skill erher^et . pa 
.;iutiil .i\ mii;i eiinrma d i n i e 1 1 s ii »i I e r ueh dal- 
nieil I- n k nippaci k ; 1 1 a 1 \ s. 1 1 u i \ t a k ; 1 1 1 d i ick I i 
wnn mi, in iited^er en liydrermi; av nied koU.sen* 
n.-nslaklade k(d\alen. nodi kvai'slannat i den- 
s.iinm.i. \ ari.m'iiinii resi f. u lnslen i l ui ni av 
k..ks iii-i I Ihiii i;;is. 

I slallrl loi- pyrolys-a.serna enlist i.v;m kun- 
ii.i amlra -aser. t. ex. -e nei a N >r -a s ktmnna i 
lia-^a l«»r asl adkonimaadel av ulika unskado 
kemiska reaktinner under ined\ci*tcan av tien 
iminsa \aiina skilferil. 



PatCiittanspr^k : 

I. Sail \id rni'-asnin- ;iv ul jel'ti i a nde skil'- 
leiher- in situ under t i i I hi i ande av varme ge- 
itnm i sk il li'i her^et uppta-ua kanaler, ka:i- 
neleeknal darav, all sedan ell skil'l'erparti 
niHii pvrolvs av^a.sats oeh hlivit pnrosl. ^aser 
infin-as i delta parti, medan del annif iir. 
varmt. -enmn andra i sk ii'Terlier^el upplat;- 
n;i kanaler an \';i rmel i i I t'f'n.sel ka n a ler ueh 
all devsa ^aser iiro av sadan art, all do liarnn- 
der nlsallas for kemiska reak t inner utan !T>r- 
lu amnni: nied s k i I t erlicr-et t | a 1 1 st i^ora i ide m»ih 
kal at\ salur. 

'J. Salt enli-t i>alenlansprakel 1, kannelee.K- 
"nal darav, alt 1 sk i I't'erpa rt iel alerinlnres M- 
uiinstctne en del av den under pyrnlysen i>il- 
dade ^asen, sedan den ^emmi l<t mdensal ion 
eller Uattnin^ under avkyluiiiL; her«jvals siua 
nl iel i d ande ljestands(iela r. 

it. S;ill enligt palentanspr^kel I, kanneleek- 
nat darav, att den intorda ^asen ^eiiom en 
koinpi essoranordnin^ brin^as all slromma ^e- 
noiu ell parti :iv redan avi^asat vanul skifler- 
l>er^ lor alt darifran inloras i annat I»er-par- 
li, dar nljeutvinnin^ [)Uf;ar. 

I. Siill enlist patenlansp: "akeii ! it, kan- 
neleeknal diirav. alt en del av den aterinloi- 
da -asen tillages fr^n sk ill erlter^et innan den 
nail den /.mi, i vilken av^asntn- av skifi'er pa- 
^;ir, medan en annaii del t'ar passera ;iven tleii- 

II a /nil. 

a. Salt enlist na-ot av tie loie^aende pa- 
li:nlauspr;d<en. k an net or k n a t darav, att ^a- 
serna inloras i sk ift'erber^et -ei'tnu kauaier. 
sum under pyndyseu 1 jaus' - j'trde son* ^as- 
a\ !>>pp. 
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Tr-ialatlon of tha clt:lm3 o;' .;wadlah r'at-j.it ) ; ,ac: 1 £" lea t lo;i li'}.l$8 
Svenaka Skiff aroljeakt iooulaget , irooro, .iwad.n. 

1,:A prooeaa In the gaa ii' loutiun or oil-bearing ahale rooka in 
situ while aupplying heat through channela bored in the rook, 
charaoterited In that when a ahale portion haa been degaaifled by 
means of pyrolyaia and haa become porous gaaea are introduced 
in a a id portion, while it ia atlll warm, through other ohannela 
bored in the ahale rook than the heat aupplying ohannela, and that 
aaid gaaea are of ouch kind that they in the meanwhile am aubJeo« 
ted to chemical reaotiona without combuatlon, the ahale rook 
acting aa a oatalyat* 

2/ A prooeaa aa oiaimed In claim 1, oharaoteriied in that at 
leaat a part of the gaa formed during the pyrolyaia ia recycled 
into the ahale portion after that ita oil-bearing oonatltuenta haa 
been removed by condenaation or waahlng with cooling, 

prooeaa aa oiaimed in claim 1, char act erlaed by that 
the introduced gaa by meana of a ooapreeaor la oauaed to flow 
through a portion of already degaaified warm ahale rook to be 
introduced in another rook portion wherein oil ia being recover d» 

1| 9 A prooeaa aa olalaed in any of the olaiaal to J, oh^raot - 
rised by that a part of the recycled gaa la dlaoharged from the 
ahale rock before it haa roached the aone, wherein the degaeifioa- 
tion of ahale la taking place, while another part la paaaed alao 
through thia son . 

5« A prooeaa aa olalaed in any of th pr o ding olaima, 
oheraot ris d by that the gaa a are ln^roduo d into the ahale rook 
througtj the ohannela aerving aa gaa outleta during th pyrolyaia* 



